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Box No. I Basis of the report 



1. With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andybr 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1-39 as originally filed 
. Claims, Numbers 

1 " 20 received on 1 6. 1 1 .2004 with letter of 1 5. 1 1 .2004 
Drawings, Sheets 

1/1 as originally filed 

□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 



4. □ 



This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. » 
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Box No. II Priority 

1 . I3 This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

H copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid (Rule 64.1). Thus for the purposes of this report, the international filing date indicated 
above is considered to be the relevant date. 

3. Additional observations, if necessary: 



Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
13 claims Nos. 1-13 (LA. only) 

because: 

H the said international application, or the said claims Nos. 1-13 (I.A. only) relate to the following subject 
matter which does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

*■ 

□ the nucleotide andjbr amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable form □ has not been furnished 

□ does not comply with the standard 

□ the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do 
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions. 

□ See separate sheet for further details 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-20 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-14, 




No: 


Claims 


15-17 


Industrial applicability (IA) 


Yes: 


Claims 


14-20 




No: 


Claims 


1-13 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VI Certain documents cited 

1. Certain published documents (Rule 70.10) 
and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Claims 1-13 relate to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with respect 
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l) PCT). 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : WO 2004/043487 A (BRACCO IMAGING SPA ; DE HAEEN CHRISTOPH (IT)) 27 May 2004 (2004- 
05-27) 

D2: US 2001/008625 A1 (LARSEN ROY H ET AL) 19 July 2001 (2001-07-19) 

D3: WO 01/60417 A (LARSEN ROY H ; ANTICANCER THERAPEUTIC INV S A (NO); HENRIKSEN 
GJERMUND) 23 August 2001 (2001-08-23) 

D1 : cf. Item VI below. 

D2 discloses receptor conjugates with an antibody, a folate, and a radionuclide such as 
227 Th (cf. claims 1-4) to be used in the treatment of different soft-tissue cancer forms (cf. 
claim 20). Kits where the radioligand and the antibody are separate are also described (cf. 
claims 22, 23). 

D3 discloses conjugate systems comprising a liposome with a chelator, such as DOTA (cf. 
claim 3) and a heavy alpha-emitter such as 227 Th (cf. claim 12). The liposomes may be 
conjugated to antibodies and are useful in the treatment of various non-skeletal cancer 
forms (cf. claim 30). Kits where the liposomes, the radionuclide and the targeting molecule 
are in separate vials are disclosed (cf. claims 31 , 32). 



Novelty - Article 33(2) PCT 

By the exclusion of liposomes, folate, antibodies etc. as recognition units in, novelty is 
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established over D2 and D3 for all the independent claims. 
Inventive Step - Article 33(3) PCT 

D2 and D3 are silent about the dosage of ^Th. The high dosages as in the examples 
couldn't be derived from the prior art. Claims 1-14 and 18-20 appear to relate to inventive 
subject-matter. 

An inventive step cannot be recognised for independent claims 15 and 17, as no dosage is 
referred to therein. The mere novelty-establishing exclusions of liposomes etc. are not 
sufficient to establish an inventive step over D2 and D3. 

Industrial Applicability - Article 33(4) PCT 

For the assessment of the present claims 1-13 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a known com- 
pound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 



Re Item VI 

Certain documents cited 

Certain published documents 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/month/year) (day/month/year) (day/month/year) 

WO 2004/043487 2004-05-27 2003-1 1 -1 3 2002-1 1 -1 4 

D1 (WO 2004/043487) is an earlier filing (E-document) with a possible relevance for 
novelty in the European phase. 

D1 discloses conjugates comprising 227 Jh (claim 14) for the treatment of e.g. gastric 
tumours. The complexes have recognition units that appear to not belong to the excluded 
groups (bone-seekers, liposomes etc.). There is no disclosure on the dosage of the 227 Th. 
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D1 appears to interfere with novelty of independent claim 15. 
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Claims 

1 A method for the treatment of soft tissue disease in a mammalian subject, 
said method comprising administering to said subject a therapeutically effective 
quantity of a soft tissue targeting complex of thorium-227 and a complexing agent, 
wherein said quantity is such that an acceptably non-myelotoxic quantity of radium- 
223 is generated in vivo by nuclear decay of the administered thorium-227 wherein 
the thorium-227 is conjugated to a targeting moiety with bioaffinity, excluding 
bone-seekers, liposomes and folate conjugated antibodies or antibody fragments and 
wherein the therapeutically effective quantity of thorium-227 is at least 25 kBq/kg. 

2. A method as claimed in claim 1 wherein said subject is human or canine. 

3 . A method as claimed in any one of claims 1 to 3 wherein said 
therapeutically effective quantity is at least 75 kBq of thorium-227 per kilogram 
bodyweight 

4. A method as claimed in any of claims 1 to 3 wherein said acceptably non- 
myelotoxic quantity is less than 300 kBq radium-223 per kilogram bodyweight 

5. A method as claimed in claim 4 wherein said acceptably non-myelotoxic is 
less than 1 50 kBq of radium-223 per kilogram bodyweight. 

6. A method as claimed in any of claims 1 to 5 wherein said complex comprises 
chelated thorium-227 linked to a ligand selected from the group of antibodies, 
antibody constructs, antibody fragments, constructs of antibody-fragments and 
mixtures thereof. 

7. A method as claimed in any of claims 1 to 6 wherein said soft tissue disease 
is a malignant disease. 
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8. A method as claimed in claim j^wherein the malignant disease is a disease 
selected from the group of carcinomas^ arpc^as 1 , inyelomas, lukemiaa, lymphomas 
and niixfcd type cancers. '* 



9. A method as claimed in any of claims 1 Jo 8 wherein said subjectis also 
treated to combat the myelotoxicity of the radium -223 generated therein. 

10. \ X method &s claimed in claim 9 wherein said subject is provided with stem 
ceU treatment \ * • • '\* m /lf mm * * 

11 A method for the treatment of soft tissue disease in a mammalian subj ect, 
said method comprising administering to said subject a therapeutically effective 
quantity of a soft tissue targeting complex of thorium-227 and a complexing agent, 
wherein said quantity is Dadd as calculated from formula I below, such that an 
^acceptably ^on-myelotoxic quantity DRa of rudiiim-^23 is generated in vivo by 
iclear decjb* of the adipinistered thorium-227;-. / ' " ■ 



wherein: 

- Tbio is 1h6 biological half-life of said soft tissue targeting complex of tfiorium-227 
and a coii^)!exing.agen^ ; 
"Tti-ia the fhysical h4lf-lifeof 22 *Th (18.7 days); * . /- / ' - 
Dadd is the activity of the administered ^Th complex (kfiq/kg) and is is at least 25 
kBq/kg; and 

• DRa is the acceptably non-myelotoxic amount of 223 Ra; 
and further, wherein the thorium-227 is conjugated to a targeting moiety with 
•bioaffinity; excluding bone^seekers,. liposomes and folate conjugated antibodies or 
. antibody fragments* *.••**• 

■%• ■ z-. ■ ■ , • ■ ■ ■ . ! ' 

. A method as claimed in claim 1 1 wherein Dr* is 200 kBq/kg / 
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13. A method as claimed in any of claims. 1 to 12 in combination with at least 
one further treatment modality ^selected from kurgety/efctprnal beam radiation 
therapy, chemotherapy, endoradioniiclide therapy with radionuclides other.^han 
^Th, and/or tissue temperature "adjustment 

«> . ♦ * 

14. A pharmaceutical composition comprising a soft tissue targeting : complex of 

thorium-227 and a complexing agent, together with at least one pharmaceutical 
carrier or excipient wherein the thorium-227 is conjugated to a*targeting moiety with 
bioaffinity, excluding bone-seekers, liposomes and folate conjugated antibodies or . 
antibody fragments and wherein the thorium-227 is present at a therapeutically 
effective quantity of at least 25 kBq/kg. ■ 

15. A soft tissue targeting complex of thorium-227 and a complexing agent 
wherein the thorium-227 is conjugated to a targeting moiety with bioaffinity, 
excluding boae-seekers, liposomes and folate conjugated antibodies or antibody 
fragment?. 

16. A complex as claimed in claim 15 wherein thorium-227 is chelated by a 
derivative of is,4,7,10-tetraazacyclododecane-l,4,7,10-tetraacetic acid. 

17. A method for for ming a complex as claimed in claim 16 comprising, heating 
said thorium-227 with said derivative of 1,4,7, 10-tetraazacyclododecane-l, 4,7, 10- 
tetraacetic acid 1 to form a chelated thorium-227 and- subsequently attaching said 
chelated thorium-227 to a targeting moiety. 

18. A kit for use in a method as* claimed in any of claims 1 'to 13, said kit 
comprising a solution of a soft tissue targeting complex of thorium-227 and a 
complexing agent together with instructions for the use of said solution in said 
inethod wherein the thorium-227 is .conjugate^ to a targeting moiety with 

bioaffinity, excluding bone-seekeiS, liposomes and folate conjugated antibodies or 

J • ■ 

antibody fragments. 

. *• ■ • * * 

• •* 
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20. A kit for use in a method as claimed in any of claims 1 to 13 , said kit 
• comprising a complexing agent capable of complexing thorium ions; where sa£d 
complexing agent is not asoft tissue targeting complexing agent, a soft tissue li 
targeting compound, optionally together with a linker compound, conjugatable to 
said complexing agenttp yield a soft tissue targeting complexing agent; and 
instructions for the preparation therefrom of a soft tissue targeting complex of 
thorium-227 and a complexing agent, and optionally also for the use of said complete 
in said method wherein the soft tissue targeting complex is a moiety with bioaffinity, 
excluding Jpone-seekers, liposomes and folate conjugated antibodies or antibody 
fragments. „' 
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Box II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 



1. [v~| Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Although claims 1-14 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



□ 



Claims Nos.: 
because the' 

an extBnt that no meaningful International Search can be carried out, specifically: 



because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

.... 



3. L Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions In this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this international Search Report covers 
1 — ' searchable claims. 



ail 



2. rj As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. | I As only some of the required additional search fees were timely paid by the applicant, this international Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. L_J No required additional search fees were timely paid by the applicant. Consequently, this International Search Report Is 
restricted to the invention first mentioned In the claims; it is covered by claims Nos.: 



Remark on Protest 



['" [ The additional search fees were accompanied by the applicant's protest. 
| | No protest accompanied the payment of additional search fees. 
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